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(54) PROGRAM TRAVELING HISTORY RECORDING SYSTEM 
(57)Abstract 

PURPOSE: To enable the investigation of the combined 
cause of faults even when the faults occur continuously 
several times by performing traces several times and 
storing the execution conditions of a program every fault 
occurrence relating to the program traveling history 
recording system for tracing the execution conditions of 
the program as a hardware. 

CONSTITUTION: The storage capacity of a trace memory 
10 is divided into plural banks B1, B2,... Bn in the address 
direction. When the occurrence of the fault is detected 
while writing data appeared on a processor bus 1 into the 
prescribed bank, the remaining storage area inside the 
bank during the write is jumped, the write into the next 
bank is performed at each fault occurrence and after the 
write into the all banks is completed, writing data is 
completed. 
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(2) 

1 

imxmi ) ^o-fesrtjv** ( i ) i.tcmtiz?-* 
^hu-xor* hu-^^^v (ii) ctset&u c 

±ib h u-x^* <; (id ©EttSB*. -e<or k u 

X#flfc«»©/<>* (B, , B, , • • • . B„ ) (C 
5>td0. ±M-7a-kv?JiZ < 1 ) itc^hfc^-^*: 

[18*312 ] JJH^o-fe ?1f;>'x ( l ) i&casitiSf* 
(11) ^(D#tix^ti. ilSfc* 
ti, hix-x^*»j (ii) ©j»5E©><>*rtfctM£ 

^**<DB|«, hU-Xy*'J ( 1 1 ) <DT FUX#^ 
>££Jg£rU COWMbtcT KUXCtr-££#£iA 
fecl:^«:U/cCi«:»*t-rs»*BlE«O^D^7 20 

[»#3H3] ±!2lt#&aiS«: hu-x^^'J (1 
1) ©r KUX*^>3r«:JBIfUT. *©BRl/fc7F 
u x > Y t - * *m # i&fc C £ £ 

tzmva i tetso^D AjttTJKHiE»#s. 30 
[«#B5 ] ±ie h u-x^* (in ©rts^w 

Sflf^B (16) rabftu *©**W&fc*>:/n^ 
[0 00 1.] 

a ^ a|Mt JHWHBe^rSCCcBB-r 
10 0 0 2] 

$HLS IOKffl«:<|:S^-K^xr©a«lft*S^« 
[0 00 3] COtcib, A-pH 7 x7©I^^V7h r ) 50 
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2 

xrcMft**H/-xu i»M64i»K:Bfe«:*©hu 

xr ©«j*«rhU-^-r***©*ffl<k 
«4>ft<> miC&ZtLXb, fi£*3fc£tt. $W (Em 
er<jency f HTEMAilB«ir*) K<fc oT 

[ 0 0 0 4 ] B 6 {iffl**5K*K9i-r Ztc&OfZf-A 

fltoSB-ca*. HB(c*a>T. ltt^D-fe^tf^x-c. 

r, M4>M**)2 S CPU 3, AU^I ( I/O) 
4 4 i'cDffetcy'n ^7 ACDHtf h u- XT£ ?*n 

«S*iTt»3. ±iS^P-fe >*X 1 tt/< 9 K 6 

W*'J2* CPU3, I/ORB4. hU— !f5tt* 

6 © 7' n -is ? * ^ x ice 3 * * * ft £<c 3 n £ <fc 5 

CCftorC>S. ^LT, CO^D-fe vlf^'X lCCtt. ^ 
[0 0 0 5] C©<fc5fcfllfiKc*5lvt. i:ifiCPU3 6i 

[0 00 6] 

ti, -SOEMA^arh u-x*»7brc»fc. 

ii, ^JR^OWDSiLTfcgit^EMA^ft-rS 
lUOEMA^tBT hu-x^r-r 

[000 7]WJIt EMA3&«a»ilii«lyr»4ly 
/cii^-C4>. S<i©EMA«SBFjSr©^Dy7AO» 
&*IE»L, a^ftttEMAMH©5SM«:HeiBltc^o 

[0 008] 

^Y>^^';2, CPU3, I/OKB4tti*3&s»|ft3 
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3 

[0 00 9 ] JbSEh U— tM OlttiF U-X;<*'J 1 1 

»©Ktt§«#7 K ux#iSiKlfiJft©>o z B t . 

[0 0 10] 

■?a>/y&<DT FUX*SB©h U-X^'J 1 1 CCS 
*i&A/CfT<. io 
[00 1 1 ] C©7FUX©«*&*tt. ilSBStt, h 

EMA*s«aSiiSi. *©Btj£TV<>£B 
l^©g#iA;$f£*lLU *©><>* B 2 ^©»*j&# 

ft£7 F UX*'<>* B 2 CCiM £ ^tC±## Ofc 

#fc»*i£A/T?tT<. ccras/cEMA^ft^-rtitf, 

;0 £ B 2 ^©Sftii#&4UhOT*©A>£ B 3 ^© 
»*i&**H»&«. 20 

[0 0 12] t©<fc occur, ^tI^o^^tfu 

X©8£&#*KEMA#&£T££, *©BS*T*© 

+ >7bT*©'*>^©»#ia#*W*&-J-£. c©£ 
EMA#&£L/c<L£, *©><>*©»»)©ffitB 
iUT*i/ + >^Ur^©^>^CC8;S©l3:. EMA© 

& jsw* ■c©»*a*rts*TB*i*'rcc»-r/c«) 

ft*>m£> *i>*B irt©*aj©r Fu^*»6JiB«c«» 
r Fux*-c»*ii^ffr>r, BMfiKDrKu^** 30 
6«#i&**LfcBS*r, EMA*s«4l/fciTS4. 
^©^rH^iA^^^ihb/ciOr^, &©*#i&# 
B 1 ©tt*©7 F U*rt>6«*&/VCL* 5 

i, EMA*%*-rsHRr*r©«*ii*nfct»a*s?B 

*3JrtL*5*>6r**. Cti«rl»±-r*/c«>K:EM 
A^^LfcBS*r*©^>^^©»ti&***il:L 
r, »*i&*tifc««©IBH*»ILfctttiir*fc«>. 

^+>^ur^©^>^(c»#ii**»i/ru-5. 

[0 0 1 3 ] «±©J:5CCLT, hU-X^^r'Jll© 
frO^Bl, B2. • • Bn^©»#ii**H*7 40 
0/c*i, ^y3>fc£*JS*ltl/T, t©hU-*^* 
■J©rtS*K#Ul/T, *la*IB«frsci«:j:f5. 7* 
a^7A©tt#«rjffl-5Ci*ir*. m%fm*£Z?ZW 

[0 0 1 4 ] C©<fc5CC*«?l! , Ctt. T'py^A©!!^ 

ta«r*-c©iBH*3aw"c43wr#, 

[0015] 

[H»W] H2»C©«l»«:liS-rS/c«>©*tSW©«| 50 
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4. ^2Kfcl>T t Hz-flOB, a'X-O^i- 
^9112, EMA«tH03Sl 3, #«-f>$r7x-X« 
1 4, -**'JM«!|§|B1 5, UifgEL/c FU-X^^rU 1 

4K»ttSJvc 1 hu-x^y l i©rtg 

*«^-r & a > & i*©5i-asa«s6Br*-5. 

[0016] ^n-feytM;* 1 JCttF u-x^-t'J 1 1 
©ftfetc. SJELfcJ:5tt:. ^ny^Afci'tfEttSftr 
l>4> <f >y*V 2. CPU3. l/0*5H4&£*3&sft 

ttSJvcfco (c©H3r«cti6«H*snn>«c 

CO , CPU3#>^>^*»J2CCttlflSftri>S^P 

^Xl±fc«. *©7 FUX/T-^1ffg^#aT4c 
I /08B4 *6©C P U 3 ^Of - ^*3-7> 

Ffc^n-fe^lJv** liCcaifiS. 

[00 17] ±E><X-f>*:7*-X»l 2tt. ±E7 
aHz**MXl *u 7FUX*K0i&tffe 

XhD-^M(ADS) t^tH-r^CitC^OC© 
ADStt|*IS3UT7 FUXMX0i&£ffc©r*S. -eu 

^ntj^ 1 ±©7 FUXSrSXO&Oi, 
UWfSIHBl 5«:itaftLr. *©7 F F U-X 

*u l i©Bf3e©^>^cc»*ii*<i&j:^K:«c-5ri^ 

[0 0 1 8 ] EMAttiUlHl 3tt. 6B:/P-te 
r*tlfcEMA <C*i£rt8EMA£l>5> CCi:-2»F*9 
SBEMAl*aHl#i, ft©^P*7*rfttl/cEMA 

(Ctl4W»EMAil^) «Cj:S$1-fflEMAl*ffifi*l 

4. C©rt«EMA«iffl<i-9*fc««-»EMAttaifi^ 
tCctO^^^MIBIiaBl 5tt, h U-X^*'J 1 1^© 

7Fux«ta*»ffi*wiair-5. ±ewsem 
^©te©^p-fe ypfrhmhtix < 4c 

[00i9]*/c hu->;y*y l ittH3«:*-r<fc 

0CC 4 C©IStSW"C«, 256KW X28bit ©gffii U * 
tl*7 FUX*|fi)«C4 0CC4MMLr. 64KWX28bit©4 

o©yO*B t , B, , Bj , b, cc»wrfltfflrs. 
c©hu-x^^r';i i©BtaKcoc»Ttt»J6TS3&s, 
«WW«clllf¥iLrB. SfiE*«MJ)Raritt?8l//cJ:5 
tc, a»B* ^at 1 107 FuxtW^O 

£B l©Sffi©7 F UX*>6«1»7 FUX*"C©lfflnf 
-f^»;^fK:±**U&*«6)fi^S*ji^T*. EM 
A#*£T*i, *©B**rS*i&***±Lr. SO 
©EHtx y 7 * 2^ + > ^ b r 3C©/0 ^ B 2 «c# * a* 

[0 0 2 0] C©<fc^CCLT. hU-X^t'Jl 104 
o©m'>^B 1 -B4^©S#iA^^7-T4i, ^'y 



5 

-^gpi 4tc«tD, hu-*y*y 1 1 ©rtg*R#tti 

H©589I«:tT5C<t#r**. 
[0 02 1 ] ^«C±EUfcttffiJ&H4©7n-^^ - h 
*#JHl/ft5&s63 6CcHWr*. **** '<*-f>*7* 

Srtlffl (MS 1) U «*©!M1*fT5fctf>©*-f 5 

>yTo. ti. • • -tfts. toxmrnoamoe. 

(MS 2) C©tt83iBffi«*-f 5>dn*0 
^6Tl©PdKCf¥*>ftS. #(C. ^>TS>^T2-CTK 
U^tWR*rt»CCK»)ii* (MS 3) , mt*4 S> 
#-ec<DT9-tezifi&&y*v* ( I -F) &©*>\ *✓ 
+ >^JSSifia©ft*7* (J I - F) &©*\ ^ 
Wa#&©fr©«e*tT5 (MS4) 0 COflffitt^ 

[0 02 2] x^(l-F) h 

1 l©W3EO^>^«:T6©dr-r5>^-C 

±sto<c*i6iBX»*a^tT< (MS5)#. v 

n^7A©(jU»£iI5*l^ ^ + >7*7C7 FU**>6* 
©ttB£il5©#HttWr**. lfc*Sr)t. y + 
teSW^a-^ (J I -F) *j|ffr5i. C 
©*£. T4(D^^ = >i/tFU-^y^'J 1 1CD7F 
UX£t^T£7FUX*79>£©fiI£ + 1 b (MS 
6) . *©+ 1 *bfc7FU*"CT6©4M S>^"Ch 
1 lCcg^jMf (MS 7) . fciittf. 
T KUX#^>£©ffi#l 0 0#ifc, ^*>7*7FUX 
#2 0 0#Jft. • • • <Dm£, 1 0 0#tte©7 FUXCt 
+ 1 *LX 1 0 lftttiU 2 0 0i»®yt>^7F 
ux^Fu-x^y i l *orc©tt« 

Sift. 2 0 1#». 2 0 2#ifc, • • -it^J:^CC± 

[0 02 3 ] C©<fc5fc, y^7^#£>£<t t 7F 
1 LTr-* (HffT FU*) £S£ 

r-~*£±gt£LTtT<o Lfc#oT. COmWJl- 

ectea. 

[0 024] *fc. ±§BI -FfrJ I -FfrZ<Dtb®W 

mmw (^ss 4) <tiHiD5'-r^>^(T2) cc-c. r 

KU^t»«©BK*)ii* (MS 3) Wftotl. C(Dm 
i^cB#EMA3v>F#l*Hi3tt*± (MS 8) t 
EMA7<J ?^P7^? h-T^ (MS9) . C 
©£#, WSEMAfcfflM (MS 1 0) CciSWB 

e m A&am-sf i a e m a ^am-^©* r # <t e>n 

T. Ctl6©EMAlftafi^©^< it-^-CEMA 

7'j ft* (Ms 9) . ea, 
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rEMAfcffi#fcSitfc»£ectt. ^SICCWL-CEMA 

[0025] ^ur, s>y«rWr>r («as 

11), Hz-^t'Jl 107FU^*^>f**-{ 
= >yET ir+ 1 LT (MS 1 2) % EMA^itT 

v h £*©£•} > hfflrfg^r -sr F ux© h u-xy 

*U 1 l(CS*i&fr (MSI 3) . C<D®$&Mtb 

i©/^>^rt©i*©r fu^temajw 

«4Lfc3&s**D-6fc«)K:tf^. (Si. fc£;tKCPU7F 
10 6fy h#©B$tU«-©±{i8tTy hK&@© 

[0 02 6]iE*Or, *CCEMA*7«>>$r£+ 1 
(MS 14), FU-^^^t'J 1 1 ©&©/<>££$ 

*ii#*ST. C©EMA*^>dr«C+ 

tt. WfcffjCCtt:. hU-^^«Jll©7FUX*'» 

*©±tt2e* h*ffl^r*f^. fc£*tf* ±14 2 tr^ 
h# r o o j ©ia^w^o^B l . 182^7 h# ro 

1 j ©»£if<>*B2. siflicc r i o j ©»£«'<> 

£B3, r l l j ©ii£«M'>£B4'N@£&&£?T5 
20 ic^J;^^Jffli^tf^ 0 ft, 7FUX*$>*©±fl[ 
2t9 hi^tiJMT©^^ hi««0«3tir*5!3, ± 
{42t'y MMS 1 4T#iiU T(4tiMS6r^ 

fc»©*fij©*Jtr o <fc 0 ^K&Steir 
[0 02 7] C©J:5«:LT, EMA©»Sfe-rS»«c^ 
>£B1*»6B2'X B2j&»6B3^£. ff»i&^©^< 
>^*»L/r4og©EMA«:J:<3. hU3&*#fefti*tt 
L(MS15), 

[0 02 8] iC5r±iB h U-^^t'J 1 1 &H3© 
30 <fc^ttrtSitt->ri»-5. tTFIaJISKcfcO C©h U-^ 

i ©rtSccotirKwrs. c©hu-*^* 
»; i i©±sa»B}iaLfcJ:^cc256Kw X28bit r#> 

cn^rT FUX^^64KVirro4o©^'>^B 1 - 
B4Ul»«ll/, h*|pJB. #00-#23©24t^ 
h#7FU*t«B:ty7ADE. #24-#27©4 
tr^ F^7yxij7FRE<h^CotC^ e 
[0 02 9]±ffi7FUX««xiJ7ADE«:tt, V* 

>7tc7 Fu^««R3&««ii*nr^s. -e-ur, »i 

©>*>* B 1 » 1 HB©EMAfeiW© h U-X©rtS. 
40 »2©^<>^B 2tt2HB©EMAJai8J© h b-^©^ 
8, »3©^>^B3«3BB©EMA«HU©hU-^ 
©rt§, »4©^>^B4«4BB©EMAfel8I©Hx 

[003 0 ] 77^xy7FREO^, #24 

CCfcflfrrSfcry h (2 5tfy h@) tt, Sffl7 5^ # 

2 SCCWjSr^^y h (2 6t9 hS) «2«brd77y 
(SSbr. 2W77^iCO) t #2 6CC»j6r5^y 
h (2 7 tfy hg) ttrt»EMA77^ #27 tC^fto 
T^tTv h (2 8 try hg) «^9EMA7 7^*>SL 

50 
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[0 03 1 ] ±SfiW8)7 v %Oyvififi u \ n ® 

t%$tfc-$*>T FuxtS&#w®r**c££^Lri> 
ri^i^, *©i[Hir©7 FuxtMRtt**i*+ i Lfc 

7 F U*#K©5/ + >7jc7 F UX"C*S C 4*jj*UT 
-5*0, H3CC*Jl»r, ^2©'0£B2©2W 
VvVK. "1" ^a-Dr^fctTSi. Sll ©'<>*© 
7KU*tMB (#0 0 -#23) K + 1 OfcTFUXffi 
^SO^t >7tc7 FU^iCi^Ott^. C 
fttt. 2W7x ??a* ( ioor FU^7mt2 
o©7Fl/*tWB*W0WT«fB> CCJ:-5fc©CC»j£3 
It £/c#>©'*> cor fc&iU*. CPU3rt»6©lo 
©7 Fu*h#«c»ot* 2<o\ oo#ite 

<h 1 0 l*«!©7FUXf»a*SRi)USti. 10 0#*fe 
tt#*c*n-FA<&. 1 0 l»tt#5/ + >:/A*-ca-3 
fci-r*i. 7n-fe*i>\rc* l±fcttl 0 0#ift©7 K 

1 0 l*tt©7FUXt»«<>fcUr*S. 

[0 03 2] OfctfoT. 2W7^lt " 1" #fioT 
l»«CC»i*tt. 7Kl/^f»«xiJ7ADE©7FU^f» 
«t«©S«*l£^ + >77G7 Kl/^iltfflb. 
$/c2W^7ytC "1" ^tt^i^tt. *© 

M 1 " ©SoTOS 1 Ogy©7 F UXtt*Bx »J7AD E 
«C#*ji*tirt»S7 FU^t»««. *©7FUXt»« 
«:+ 1 £0/c7 FUXffcW(©S/ + >77c7 FU*r* 
£t£«:^LTt>S. o*D, 2W7^^tC " 1" CDS 
otl^ lofiu©7 FU*flMBx»;7ADE©7 FU* 

ffl^ioostt-cfesi-rsi, *ncc+iLfcioi 

#ife©7 FU^tB»*«*©y + >^5c7 FU*r*SC 
<t£7jsl,ri>& 0 

[0 03 3] Sfc. ft«EMA7^4f3&J " 1 " ©<hSt* 
rtSEMA«£#-f> FfciftU iMBEMA??^ 
"1" ©4#fcWSEMAI^#4>F*inl/C(,>*. 
Fu-x^y l l *c©*5fc»J5«c**c<LK:<fc 

9U4CCjgt£Lr, FU-*rtg£HffiS7nOT3i'*5 

©J££, *©$/*> 7557 FU**gg{C*D£C<!:#r 
*fc. rt§P-^aJEMA7 7^CCj;D, -£©EMA 
77 ^©SC oTl»SBio^63* s ©Kr>r^ + >y7c7 

F U ^t»«*IBWr 5 C £ #r # 

[0 03 4] ^ecH5«c<fcO hu-xy-ty l i^©r 

7 f ( I7x?f) ©i§£tt, 7 FU*tMBx 
'iTADEtC I 7x7^7 FU^t»«3&m#iA**lS3rc 
W-C, 7 7^xi;7FRECCttffltff*ji*tlttl» <H 
H (a) ) o £tc. y + >^JSJfflaa©*^7* 
(J ©»£«, 7 FU^tWRx«j7ADE 

«ctt. j i 7***7Fu*w«*i8*j&**i, 77 y 
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x y 7 F R E(Ctt*©7 F UXt8&#W?»r&* C t * 

svrwa&^y (#2 4K*tr£;-f se? F) ec M r # 
So (hb (b) ) . 2WB»TCC«fc&J 1 v*y*<D 

»*tt, 7 FUXtg$gx'J7ADECCJ I 7*?^7P 
U*fWB#8*i&*ti. 36K77^xy7FRE©W 
«t77^2W77^ (#2 5«C»j£-r-6^v F) CC^ 

"r #So (gh < C ) > . tit. asema 

©*§£». «J»7 7*£:7^xy7FRE©l*3SEM 
A7^ (#2 6(C*hfrr*tf* F) CC m - 
10 (g|H (d) ) . JMBEMA©*B£B:. m$h7y?t9\- 
3SEMA (#2 7(C»(6«t? F) K *1 " #£o 
(RB (e) ) . 

[0 03 5]$/:, ^*y 4>y7<!:l^lSfifc«, 77^ 
xt;r(#24-#2 7) V 7TStMfiT?*9 (|5j 

H <f ) K 3€»ccy*y 4?»;r (x-f**) {*. c© 

CC«JOft^.SCi«:J:0, #24~#27t£ YU-AM 
20 *yi l©7Fu*©Tffi£RICi»*Aorc><.. fc£ 
*«FU-X^*y 1 l©7FUX0#tt«Ctt0. 1* 

v a >r Blasts Cicero. «ifiaWE*cc«ift 

[0 03 6] ±.&Ltc<k>}(tC<D$mWViZ. 7uizy 
■C7FUX««4BSt0i&tr4Hll*«:. «5**7*-; 

©ftr*s^**ffiT*. -eur, woii^c7Fu^ 

30 t&WfcfcEMAlWHfcfTSi. FU-^-^ j eyil©7 
FU^*^>5f*+ 1 Or^tl^: FU-^^^r'J 1 1 tc 
• *i&A,fc"©%, EMA^^^f^+llt, hU-X 

i©^>^*;A«c»br. c©«ofc^>^«: 
Stii**ffC>, 4H©EMA«Ur F'J^iflCEt/T 

Fu-xiffjL-rs^^KLrc^. ffe©7*n-fe 
v^e>©EMA(i-^*ttui/rRitt©*aa*ff^j:^ 

[0 0 3 7 ] ±SB7FU*ffi«©K9ia#<!:0i; 

^-r ^>yr> ; +>^iw^7x (j i - 

40 F) £?f5o o£D, S> + hU-X 

^^t'; i i©7 fu^*^>^«:+ i or, ^©+ 1 L 

/c7 FUX*F U-*>*y 1 l(C**jit?ic^ttff 
i^t>^«^©»flt««cliOig'r. cntcj:0, F 
u-^^^eyi i(cttyt>^**o*ofe7Fu^^ 
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